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The development of the anther in the higher plant is a complex process. It is 
consists of many links. Each link which takes place abnormality will lead to the 
pollen abortion. Male sterility is a common phenomenon in higher plants, it have 
great advantages in hybridization utilization. Calcium is an indispensable element 
during plant growth and development, and has many important physiological 
functions. It participate in regulating many physiological process as particular form in 
specific time and space during plant growth and development. Studies have proved 
that Ca2+ has special physiological functions in pollen development. Ca2+ presents 
abnormal distribution in the sterile pollen, display it related to the pollen sterility. So, 
the study of Ca2+ distribution characteristics in the developing anther is a research 
direction to explore the relationship between physiological function and the 
mechanism of male sterility. In this research, we take fertile and sterile anthers of 
thermo-sensitive genie male-sterile wheat (Triticum astivum L.) as experimental 
materials, use calcium-potassium antimonite depositional to characterize the 
differences of the Ca2+ distribution in the development of fertile and sterile anthers 
to explore the mechanism of male sterile. The results were as follows：  
1 Structural changes of the anther 
Comparing the structure of fertile and sterile anthers using light microscopy, we 
found that there was no difference before the bicellular pollen stage. But when pollen 
grains reach to the early bicellular stage, the structure of the anther began to appear 
abnormal in the sterile anther: Firstly, nutriment--starches were accumulated at the 
bicellular pollen stage in the fertile anther, but no starches accumulated in the sterile 
pollen at the same time; Secondly, the large vacuole in the vegetative cell in the sterile 
anther didn’t discomposed and disappeared like in the fertile anther, although it also 
has some small vacuoles in the vegetative cell, but these small vacuoles is formed by 



















Finally the large vacuole remained retain in the sterile pollen. Therefor, the pollen 
abortion occurs in the bicelluar stage in this thermo-sensitive genic male-sterile wheat, 
and there are something wrong taking place during large vacuole decomposition 
process. 
2 Distribution of Ca2+ 
Calcium distribution in the fertile and sterile anthers were tested using potassium 
antimonite, The distribution of Ca2+ during the development of fertile anthers were as 
follows: At the sporogenous cell stage, more calcium precipitates appeard in the 
epiderm and endothecium cells, few calcium precipitates in the small vacuoles of 
cytoplasm of the tapetum cell, and there is few calcium precipates distributed in 
sporangiate and sporogenous cells. At the stage of microspore mother cell, Calciun 
precipitates of the anther wall began to decrease. But at the same time the calcium 
precipates appeard in the Intercellular space, suggesting that the decrease of Ca2+ may 
be related to the highly vacuolized of these cells of three anther wall. More calcium 
precipates were found in the tapetum cell, showing that the transport of calcium in the 
body has reached the tapetum. In the meantime, there is few calcium precipates in the 
microspore mother cell. At the stage of early microspore, Ca2+ precipitates of the 
anther wall reduced significantly, but more the precipitates accumulated in the the 
inner tangential wall、radial wall and the cytoplasm of the tapetum cell, speculating 
that the increase of calcium precipitates in tapetal cells may be associated with an 
increased demand of Ca2+ of microspore at this time, or was associated with the 
degradation of tapetum cell. At this stage, Calcium precipitates in the extine and 
cytoplasm of microspore also increased gradually. At the stage of late microspore, 
Calciun precipitates of the anther wall were further reduced, the remnants of the 
degenerated tapetum has few calcium precipitates. There were many small vacuoles 
were found in the cytoplasm of the microspore, Calcium precipitates distributed in  
vacuole membrane of every small vacuole specificly, then these small vacuoles 



















the large vacuole, implied these calcium precipitates may be associated with the 
formation of the large vacuole. At the bicellular pollen stage, there were still few 
calcium precipitates in the anther wall, then the large vacuole of vegetative cell 
discomposed into many small vacuoles, Calcium precipitates were found in these 
small vacuoles again, showing that the formation of the large vacuole also has close 
relationship with Ca2+. At the same time with the disappeard of the large vacuole, 
many calcium precipitates appeard in the cytoplasm of pollen and the extine. At the 
mature pollen stage, more calcium precipitates gathered at the extine and germ pore, 
But as the accumulation of nutriments in the pollen cytoplasm,calcium precipitates 
decreased significantly in pollen. 
In the sterile anther, there were no significant differences of the distribution of 
Ca2+ from sporogenous cell stage to the stage of early microspore compared with 
fertile anther, At the stage of late microspore, The distribution of Ca2+ began to appear  
obvious abnormal: Firstly, Calcium precipitates of anther wall of lately microspore 
increased significantly than fertile pollen. Secondly, there were more calcium 
precipitates gathered at the cytoplasm、nucleus and nucleolus of lately microspor, but 
few in the fertile pollen at the same place. Then at the bicelluar stage, the  large 
vacuole of vegetative cell was not disappeared, and no nutriments accumulated in the 
cytoplasm, only few calcium precipitates in the cytoplasm and extine. At the mature 
pollen stage, there were no nutriments in the sterile pollen, the large vacuole still 
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